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ABSTRACT
A population of 18,000 seedlings from 4 crosses involving 7
varieties of sugarcane was transplanted singly and in bunches of
2, 3, 5, and 10 seedlings. These seedlings were transplanted to
wooden flats April 1960 and moved to the field nursery in June.
The greater rate of elimination of seedlings in the bunches
was found to take place in the greenhouse and was in direct rela
tion to the number of seedlings per bunch.
Selections in the field nursery were made in April 1961.
Selection percentages calculated on the basis of the total number
of seedlings involved in each transplanting method, showed the
single transplanting method with the highest percentage (8.45%),
and the bunches with 10 seedlings with the lowest (0.66%) selection
percentage.
In the field nursery there was no significant correlation between
the brix of the selected stalk and stand. Brix of the selected stalk
was negatively correlated with the diameter of the selected stalk in
all 4 cro sses, with 3 being significant. Brix of the selected stalk
was negatively correlated with the mean diameter of stalks in the
stool in 2 of 4 cro sses, one being significant. The 2 positive ones
were not significant. None of the correlation coefficients were
viii

large enough to be of practical importance.
In the field nursery the 5 transplanting methods did not affect
stand. Bunching of seedlings positively affected the brix of the
selected stalk. Bunching of seedlings in 10*s positively affected .
the diameter of the selected stalk and the mean diameter of stalks.
The frequency of stalks of the same phenotype as the best stalk in
each selected bunch was as follows: 11 per cent had 2 stalks of the
same phenotype, 42-43 per cent had 3 stalks of the same phenotype
and 45-57 per cent had 5 stalks of the same phenotype.
In the clonal plots the brix of the selected stalk was not con
clusively correlated with stand, diameter of the selected stalk, mean
diameter of the stalk s, number of millable canes, number of suckers
(number of stalks that had not reached millable stage) and height
of the average millable cane.
After selection was completed in a cross in the single plants
200 other stools were chosen at random and replanted. In the bunches
after the best stalk had been selected, the 4 next best stalks in each
selected bunch were replanted. A comparison by the "t test" of the
first choice selections with these second choice selections in the 5
transplanting methods in the clonal plots showed that the seedlings
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overlooked in the process of selection in the field nursery, were as
good as those that were selected.
The bunch transplanting methods were compared within each
cross with the single method in the clonal plots. The results
showed no advantage for any method in relation to mean diameter
of stalks in the stool, brix and height. The bunch methods showed
to be statistically better than the single method in relation to stand
in 12 of 16 comparisons with 10 values of t being significant.
The 4 transplanting methods as a whole were compared with the
single planting method. The bunch transplanting methods tended to
produce selections with better stands, and the single planting
method tended to produce selections with a higher brix.

x

INTRODUCTION
t

The propagation and testing of sugarcane seedlings has been
one of the most important problems facing sugarcane breeders
throughout the world.
Ever since the initiation of sugarcane breeding late in the 19th
century sugarcane breeders have been trying to get a quick and re 
liable method of evaluating sugarcane seedlings in the field nursery
in order to discard in as early a stage as possible all those seedlings,
which for some reason, do not warrant the time and money spent on
their evaluation.
The most intensive work in this respect was done in the late
1920*s and early 1930‘s in most of the sugarcane breeding stations
of the world. Most workers agreed that early elimination of seedlings
\

in the nursery was not an adequate method of selecting seedlings
with high vigor and sucrose. Also, the elimination of seedlings in the
field nursery was found to offer some disadvantages due to the large
populations that needed to be evaluated each year, in order to select
superior seedlings which would compete favorably with commercial
varieties.
The problem of evaluating sugarcane seedlings has become
more acute in recent years because today*s cane fields are planted
to higher yielding sugarcane varieties.

Sugarcane breeding stations throughout the world have made
tremendous progress in developing breeding techniques, and these
stations are able to produce in a single breeding season more seed
than could be evaluated in many years. The parents used in the
breeding program have become highly selected and the sugarcane
breeding stations are now tending toward the breeding and evalua
tion of progenies for localized areas.
The single method of planting seedlings for their evaluation
has been in use since the beginning of sugarcane breeding, and has
served to produce today's high yielding sugarcane varieties.
Late in the 1930's-the bunch planting method was introduced
by the Hawaiian breeders as an improvement in the method used.
The Hawaiian bunch planting method consists in the transplanting
of seedlings in bunches of 5 to 15 seedlings, in flats in the green
house, and in rows 5 feet apart in the field with the bunches spaced
18-24 inches apart in the row.
The single planting method consists in planting the seedlings
individually in pots or flats or beds, and in rows of different width
(varies from country to country) and spaced 12-24 inches apart.
The present study was undertaken to determine the merits of
the single planting method and four methods of bunching seedlings of
sugarcane, namely, bunches of 2, 3, 5, and 10 seedlings, and was
conducted at the Agricultural Experiment Station of the Instituto

Tecnologlco Azucarero Veracruzano In Carlos A. C arrillo, Veracruz,
Mexico.
The evaluation of these 5 methods was based on a comparison
of the quality of the seedlings selected within each method, with
those which were overlooked in the process of selection and re 
planted for this study.
A comparison was also made between the single method and the
four bunching methods by comparing the quality of the canes selected
in each method. The characters compared were, stand or the number
of stalks per stool, mean diameter of stalk s, brix of the selected
stalk, and height of the average millable cane.
Correlation coefficients within each planting method were
calculated for brix and 6 other characters, namely, stand, diameter
of the selected stalk, mean diameter of stalk s, number of millable
canes per stool, suckers per stool and height of the average millable
stalk. These correlations were calculated in an attempt to find the
degree of association of these characters, in each planting method,
which might be used as an aid in the selection process.
Correlations were also calculated for 4 characters, stand,
diameter of the selected stalk, mean diameter of stalk s, and brix
of the selected stalk, between canes in the field nursery and in the
clonal plots the following year. This was done to measure the degree
of reliability of selection for these characters in the field nursery.

REVIEW OF LITERATURE
Origin and Distribution
Interest in sugarcane as a source of sweetening^n the diet
of the people of the world, precedes the dawn of recorded history .
Based on botanical as well as on archaelogical and ethno
graphical evidence, Artschwager and Brandes (l) say that sugarcane
(Saccharum officinarum L.) began its dispersal from New Guinea
r

(considered the cradle of sugarcane), thousands of years ago, and
in chronological order moved southeastward to M elanesia, westward
to Indonesia, and northwestward to the Asian continent and the
Philippines.
The westward migration of sugarcane proved to be the most
useful to mankind. This migration to Indonesia and slowly but re 
lentlessly to the Philippines, the Malay Peninsula, Indochina and the
arc around the Bay of Bengal, finally took sugarcane to India, where it
was first used as raw material in the manufacture of sugar. From India,
through the years and many generations, sugarcane moved still further,
until it reached Southern Spain in the 8th century . From here it was
taken by Columbus in his second voyage to the New World (1, 7).
The northeastward migration (started from New Guinea not earlier
than 500 A .D ., toward the Polynesian Triangle) of sugarcane was

implemented by the sea-faring Polynesians about 1500 years ago,
and Tahiti became, in 1768, the radiating center of sugarcane,
reaching the New World, now from the W est. The kinds of sugar
cane thus distributed, eastward and westward, from an original
radiating center, at different times in history, were very few in
number, Artschwager and Brandes (1) estimating it well below 50.
With the manufacture of sugar from sugarcane in India, an era
was opened, and as civilizations clashed and/or intermingled, the
"know how" was spread and so did the raw material. In this way
as the western civilization extended to cover all parts of the New
World.in its quest for a route westward, to India, a few clones
of sugarcane were distributed and in time covered the cane fields
of the New World. C ristalina, Rayada (or Louisiana Purple) (7),
Bourbon (or Otaheite or Lahaina) (25), Creole or cana criolla (1),.
were some of the best known clones of sugarcane on which the
sugar industry of the world was founded.
These clones lasted in cultivation for more than a century and
it was in the latter half of the 19th century that their "deterioration"
began'. In 1860, Brazil sugarcane fields were ravaged by a disease
now supposed to have been Gummosis, Canes "deteriorated" in
Puerto Rico in 1872, and succumbed to Sereh in Java in 1880.
The situations in Brazil and Puerto Rico (7) were solved by
substituting for the "run out" variety, other ones also in cultivation.
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but which did not show signs of disease or deterioration, while the
problem in Java (22), was solved through the practice of planting
seed nurseries on mountain sides, where the disease did not appear,
and utilizing these nurseries as sources of seed for planting the
V

commercial fields.
Sugarcane Breeding
In early tim es, man selected sugarcane to fit "his" needs, and
his selections were for the most part within Saccharum officinarum,
which is understandable, since clones of this species are soft,
juicy and quite easy to peel. These clones were propagated in
small quantities and there were no apparent signs of important
d isease s, but as some of these clones were subjected to extensive
cultivation and under different environmental conditions they be
came exposed to many factors which were not present or important
in the phase of their garden cultivation. The outbreak of Gummosis
(?) in Brazil and of Sereh in Java, were the stimuli that induced the
initiation of sugarcane breeding.
Sugarcane breeding has as its objective, the development of
a variety, which produces the maximum of returns (as sugar), at the
minimum of expense.
The initiation (recorded) of the search for new varieties of sugar
cane, was in Hawaii (26, 28) in 1851, when the first organized attempt
to raise seedlings from sugarcane did not succeed.

In Barbados (7, 28) a planter (J. W . Parris) grew to maturity
volunteer seedlings obtained from cane fields in 1858. In Java
(21) in 1862, another planter (Noto Haml Prodjo), sent to Dr.
Soltwedel, seedlings obtained as volunteers in the cane fields, with
the latter succeeding in 1885 in obtaining seedlings from Saccharum
spontaneum, and from Saccharum offlcinarum in 1887. In January
1888, J. P. Pilgrim (7, 28) once again observed in Barbados,
volunteer seedlings in cane fields at Dodds, and brought them to
the attention of M essrs. J. P. Harrison and J. Bovel, Harrison
succeeded in raising seedlings from open pollinated tassels col
lected in cane fields in 1889. Hawaii (28), started breeding work
in 1905, but germinated its first seedlings (26) from seed imported
from Barbados in 1904. Coimbatore in India, and Canal Point in the
United S tates, began breeding work in 1912 and 1918, respectively,
with Louisiana starting at Louisiana State University in 1948, and
Mexico beginning at Tapachula in 1952 and at San Cristobal in 1957 •
Breeding Policy
From the beginning, sugarcane breeders , utilized as parents,
varieties which were available. These were, in most c a se s, forms
of Saccharum officinarum. But the breeders soon realized that progress
was not being achieved or that it was being achieved very slowly, due
to the fact that the progenies secured produced clones which did not
compete very favorably with the commercial canes and that they were

also susceptible to the prevalent d iseases. To overcome this short
coming in the breeding program, a search was begun for new varie
ties which could be used as parents, and it was in Java (22) that the
first recorded interspecific cross within the genus Saccharum was
made by Kobus in 1897, when he utilized Black Cheribon and Chunnee
(imported from British India in 1890), as parents in a cross. The first
recorded and unintentional backcross to Saccharum officlnarum was
also made in Java in the first decade of the 20th century, and the
first cross of Saccharum offlcinarum with Saccharum spontaneum, was
made in India (39) soon after the founding of the Coimbatore Station
in 1912.
Kassoer, whose cross to P .O .J. 100, a noble cane constituted
the first backcross to Saccharum officinarum. was found growing in
Tjerlmai in W est Java in 1899, and was proved to be a natural hybrid
of Saccharum officinarum and Saccharum spontaneum, by Jeswiet (22)- in
1917.
This backcrossing that produced progenies resistant to Sereh,
led in 1921 to the cross that produced the world famous P .O .J. 2878
cane •
Interspecific crosses within the genus Saccharum have produced,
through the judicious use of the resulting interspecific hybrids, the
present commercial varieties the world over.
The old cultivated canes were general purpose canes, and they
have given way to newer varieties which have been developed to replace

the noble canes in a given country. Now these newer canes are
being replaced by still newer ones which are more restricted in their
areas of cultivation.
The policies followed in obtaining these canes, have become
matters of controversy. Some breeders favor the "extensive approach"
(20, 24, 27, 28, 40, 41, 42, 43, 44), consisting in provoking the
greatest genetic variability iri the progeny of their cro sses, while
others favor the "intensive approach" (11, 33, 34, 35), that consists
in raising the general mean of the progeny of their crosses and some
what reducing the genetic variability.
The "extensive approach" favors the raising each year of large
seedling populations from highly selected heterozygous parents and
the progressive use of the outstanding individuals from these progenies
as parents in successive crosses. The "intensive approach" favors
the raising each year of relatively small seedling populations from
highly (inbred or selfed) selected parents and repeating the same
crosses through several years, in order to fully explore their
potentialities as producers of outstanding individuals and the in
clusion of these individuals as parents, in the breeding program.
Breeding Techniques
The crossing of sugarcane consists in the bringing together of
"female" (pollen sterile) and "male" (pollen fertile) ta s s e ls , placed
in such a way, that when pollen is shed from the male ta s s e l, it falls
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on the ta sse l of the female parent, favoring pollination and the
production of "true seed ,"
One of the first problems that faced the early sugarcane breeders
was that related to the isolation of crosses in order to avoid mixtures
in the parentages of the resulting progenies. Another problem was the
preservation, in living conditions, of the male ta s s e ls , to avoid the
cumbersome task of providing new males every other day.
These problems were solved through the design of hybridization
sheds (36), crossing lanterns (30), the sulphurous acid technique
(27) and the rooting method (37),
Further improvements in the field were the use of greenhouses
for purposes of breeding in the subtropical zones and the building of
photoperiod houses for. controlling the flowering of sugarcane to be
used in breeding.
The bi-parental crossing technique in some breeding stations
is giving way to other breeding techniques such as the "melting pot"
and the "area crosses" (27, 28, 43 44) the first of which can briefly
be described as the crossing in all possible combinations of a given
number of highly selected "female parents" with a given number of
equally highly selected "male parents"; the second or area cross is
the use of a group of highly selected "female parents" with only one
equally highly selected "male parent."
In the "melting pot" the "male parents" of the resulting
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progenies are unknown, and this has been considered as a major
drawback to this system , by those breeders who do not agree with
this technique; the fact that the "male parent" of the progeny is
not known, is considered of minor importance by those who advocate
the use of this breeding technique. The "area crossing" produces
progenies whose two parents are known, and in this respect it is
like the bi-parental cro sses, and apparently has not drawn criticism
from breeders.
Propagation and Testing
During the early years of sugarcane breeding the number of
seedlings raised each year was small and the evaluation of them
was done through careful observation of the "space planted" seedlings.
As breeding techniques were improved, and as a consequence of it the
number of seedlings raised each year was also increased, sugarcane
breeders were faced with the problem of having more seedlings than
they were capable of handling.
The abundance of seedlings presented the problem of finding
the most adequate method (38) for eliminating, safely, as early as
possible, those seedlings which were not worthwhile.
Different breeding stations attacked the problem in different
w ays. In some stations the breeders practiced the first selection
when transplanting from the flats to pots (19, 31); in the pot stage
(15), when transplanting from the pots or bed nurseries to the field
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nursery (23, 39); or not selecting at all at this stage, but trans
planting all the seedlings to the field nursery (4, 6, 10, 13, 16)
and practicing the first selection at this stage. But all these stations
had one practice in common, namely, the seedlings were "space
planted" in the field nursery.
The problem of selection of seedlings in the field nursery is
one that has taxed the ability of sugarcane breeders since the be
ginning. In their search for a formula to help make sure that in this
V

early stage worthwhile seedlings were not bypassed, studies in 
tended to find a correlation of certain characters with the quality of
the juice have been made. As early as 1912, Barber (3) correlated
with sucrose in the juice at maturity the following characters: leaf
length and w idth, cane length and thickness, total weight of the
stool of a seedlingf the number of canes and shoots per stool, cane
module (length of cane divided by its thickness), leaf module (length
of leaf divided by its width), and color of cane; and Craig (14) corre
lated weight of stool with brix.
In stations where, due to climatic factors (8, 12, 18), seedlings
in the field nursery can not be selected in the same year they are set
out, they have to be removed in the Fall and the first selection made
in the first stubble. Correlation studies intended to associate cer
tain characters with brix and sucrose, in order to acquire a more
reliable method of selection, have been conducted. Morphological

characters whose association with brix and sucrose have been
studied, are: stalk diameter, erectness of stalk, and number of
stalks per stool (18). The effectiveness of selection for brix in
the first stubble of the seedlings of the field nursery was made by
Breaux, Dunckelman and Chilton (9), and that of stool weight and
brix by Somay (32).
Bunch Planting
Bunch planting is one of the major modifications that has come
into use in the propagation and testing of seedlings, in the last 25
years •
This procedure, first resorted to as a labor and field space
saving technique (27) and later used as a means for subjecting large
quantities of seedlings to selection in a given area of the field
nursery (28, 44), has become a major issue in the propagation and
testing of sugarcane seedlings.
The bunch method of planting consists in the transplanting of
seedlings to flats or the field nursery in bunches of 5 to 10 or 5 to 15
seedlings and spacing the bunches 18 to 24 inches apart in the row.
By this method 40,000 to 100,000 seedlings are accommodated per
acre, as compared with 2,000 to 6,000 seedlings per acre by the
space planting method (43).
In the bunch planted field nursery, there is a very high rate of
elimination of seedlings and by selection time at 10 to 12 months of
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age, only 20,000 to 50,000 of the original seedlings transplanted
have reached selectable stage.
Because of the intense competition in the bunch, the seedlings
in the selectable stage are represented by a single stalk (that is , no
stooling takes place, according to Warner) and selection is practiced
on this single stalk, assessing its value in relation to "vigor and
over-all w ell-being, freedom from tasseling and d iseases, satisfactory
stalk siz e , fiber, ju icin ess, and freedom from obvious defects." (43).
Objections to selection in the bunch planted seedlings stem from
the assumption that it might favor the selection of:
a . Vigorous seedlings, only
b . Non-stooling seedlings
C. Seedlings low in sucrose content, and
d. Randomly surviving seedlings.
The component parts of vigor as interpreted by Hawaii (43), and
others are the number of stalks per stool and the diameter and the
length of the stalk.
Data that tend to substantiate these objections are found in the
literature. Vehkatraman (37) selected the 40 most vigorous seedlings
from a population of 50,000 and concluded that the most vigorous
seedlings do not perform so in later te sts * Bregger (10) found, when
he classified seedlings as "large" and "sm all," that the latter tended
to equalize at maturity, meaning that they had as good a chance as the
large seedlings to develop into selectable ones. Barber (2), found that

the "most meagre plants had the richest juice and those seedlings
which were distinguished by abnormal vigor were poor Indeed In
sucrose content." Craig (14) found no correlation between brix and
weight of stool. Raheja in his discussion ofW am er's (44) paper,
said that ^sucrose and growth are correlated processes. Hebert (18)
found no important association between stalk diameter and number
of stalks per stool and between number of stalks per stool and brix.
Barrett (5), and Hadden (17), concluded that the elimination of
seedlings in the bunches was at random. Skinner (29) found a
significantly negative correlation between stooling and thickness of
stalk, a positive association of.brix and length of stalk, and a
negatively significant correlation of brix and stalk diameter in the
bunch.

MATERIALS AND METHODS
The materials consisted of seedlings from 4 bi-parental cro sses,
made in the open plots of the Breeding Station of the Instltuto para el
Mejoramlento de la Producclon de Azucar in Tapachula, C hiapas,
Mexico, comprising 7 clones of sugarcane, combined as follows:
Cross I.

P .O .J. 2878 x Co. 331

Cross EE.

Co, 419 x P .O .J. 221

Cross in '; C . 807-47 x C .P . 52-98
Cross IV.

C .P . 36-183 x Co. 331.

True seed from these crosses were sown in March 1960, in
wooden flats containing a mixture of 40 per cent Papaloapan alluvial
soil and 60 per cent well rotted filter press cake. This mixture had'been
thoroughly treated with a solution containing 2 per cent Formaldehyde.
In April 1960, when the seedlings were about 10 cm ta ll, they
were transplanted to flats containing the same soil mixture, but
wMch was not treated with the Formaldehyde solution. Into each
flat 30 single plants or 30 bunches were transplanted in a 5 x 6
pattern.
The seedlings of each cross were transplanted to these flats
as follows:
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1. Five hundred seedlings transplanted individually, or 2,000
seedlings in a ll.
2. Two hundred bunches of 2 seedlings each, or 1,600 seedlings
(800 bunches of 2 seedlings each) for the 4 crosses.

■*

3. Two hundred bunches of 3 seedlings each, or 2,400 seedlings
(800 bunches of 3 seedlings each) for the 4 crosses,
4 . Two hundred bunches of 5 seedlings each, or 4,000 seedlings
(800 bunches of 5 seedlings each) for the 4 crosses.
5. Two hundred bunches of 10 seedlings each, or 8,000 seedlings
(800 bunches of 10 seedlings each) for the 4 cro sses.
Once the seedlings had taken root, the number of surviving plots
was counted to determine the survival rate after the first transplanting.
Forty seedlings, or units in the case of the bunches, were individually
tagged in each method for later estimation of survival in the field
nursery.
In June 1960, when the seedlings were about 20 cm tall (after
the last clipping for transplanting), they were transplanted to the field
nursery, spacing the units (single plants or bunches) at 45 cm in the
row, on 1.50 m rows, the entire planting occupying an area of 0.5
hectare (1.25 acres).
Selections were made from April 20-30, 1961. The following '
criteria were used:
1. Singles. An evaluation of each seedling stool for:
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a . External characters. Stooling, toughness, stalk height

and diameter, flowering, detrashing, freedom from diseases and
p ests, and condition of top.
b. Internal characters. Juiciness, fiber, pith, and solid
ness of stalk.
2. Bunches. An evaluation of the best stalk in the bunch for:
a . External characters. Toughness, stalk height and
diameter, flowering, detrashing, freedom from diseases and p ests,
and condition of top.
b. Internal characters. Juiciness, fiber, pith and solid
ness of stalk.
In the single plants, after the selection (first choice selections)
of a cross was completed, from those seedlings which did not qualify
for selection, a stalk was chosen from each of 200 randomly deter
mined stools, and labeled as second choice selections. These were
then planted in the same manner as given above.
From the bunches in which one stalk met the requirements for
selection (first choice selections) and this stalk had been removed,
the next 4 best stalks were removed and labeled individually. Thus
the 5 best stalks from each selected bunch were removed and re
planted,for further determinations.
The selected stalk from the single plants and the 5 best stalks
from the bunches were replanted in 1 m plots, with the stalks selected
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from the bunches replanted in the order in which they were selected
and labeled first, second b est, third b est, fourth best and fifth b est.
In the process of selection, both in the singles and in the
bunches, the stalk chosen for evaluation was brixed (after the de
termination of toughness), at the bottom, middle and top sections
and the mean of these 3 readings was taken as the brix of the stool.
The brix was recorded using a Zeiss hand refractometer with a scale
of from 0 to 30. Brix however was not a factor used in selection
since the brix readings were made after the decision to select had
been made.
Data recorded for each stool (single or bunch) in which a selec
tion was made, were the following:
a . Stand, the number of shoots in the stool.
b . Diameter of the selected stalk in millimeters, determined
with a vernier Caliper.
c . Mean diameter of stalks in the stool (in the singles the
mean of 6 readings from stalks in the selected stool and in the bunches
the mean of 5 readings from the 5 best stalks).
d. Brix of the selected stalk, one stalk from each selected
stool.
Clonal Plots
Two setts of 45 cm each, both from a single stalk (the one
evaluated for selection) from both the single plants and bunches of
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plants were planted side by side (April 20-30, 1961) allocating a i m
plot to each pair of setts in rows 1.50 m apart.
On December 22-31, 1961, the following data were taken from
all the stools in these clonal plots:
a . Stand, the number of shoots in the stool (stand)
b . Diameter of the selected stalk (DSS)
c . Mean diameter of stalks in the stool (MDSS) (the mean of 6
readings, including that of the evaluated stalk)
d. Brix of the selected stalk (the mean of 3 readings from the
bottom, middle and top sections of the selected stalk).
e. Number of millable (M) canes (that portion of the stand that
had reached commercial value).
f. Number of suckers (S) that portion of the stand that had not
reached commercial value).
g. Height (H) of the average millable cane, after topping it as for
milling.
Each stool was evaluated in the clonal plots for:
a . External characters. Stooling, toughness, stalk height and
diameter, flowering, detrashing, freedom from diseases and p e sts,
and condition of top.
b. Internal characters. Juiciness, fiber, pith, and solidness
of stalk.
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Characters Studied
Since this study was intended to evaluate the single and the
bunch planting methods on merit, based on the value of the selected
canes, the data collected in the first and second years were corre
lated within and between years to determine their degree of asso cia
tion, and use was made of the Analysis of Variance to determine the
degree of interaction of crosses with the different planting methods,
and the effectiveness of selection was determined through the "t"
te st (Snedecor*s: Statistical Methods)
Correlations within and between ^years were calculated between
the following characters:
First Year (Field Nursery).:
a . Stand
b . Diameter of the selected stalk
c . Mean diameter of stalks in the stool
d. Brix
Second Year (Clonal Plots):
a . Stand
b . Diameter of the selected stalk
c. Mean diameter of stalks in stool
d. Brix
e. Number of millable canes
f. Number of suckers
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g . Height of average millable cane.
Correlations were calculated between data of the first year
with those of the second year for the following characters:
a . Stand
b . Diameter of the selected stalk
c . Mean diameter of stalks in the stool
d. Brix of the selected stalk.
All calculations of the correlation coefficients were made by the
Louisiana State University Computing Center.

RESULTS AND DISCUSSION
Survival of Seedlings in the Greenhouse and Field
The survival rate of the seedlings in the greenhouse (after
transplanting to flats singly and in bunches), and in the field nursery
at selection time is shown in Table 1.
The data in Table 1 show that the, elimination of seedlings in
the greenhouse was slight in the case of single plants and the
bunches with 2 and 3 seedlings, but was quite high in the case of
bunches with 5 and with 10 seedlings. The rate of elimination varied
from none in the singles to 4.32 plants in the bunches with 10
seedlings, indicating that the elimination was in direct relation to
the number of seedlings in a bunch.
In the field nursery the elimination rate varied from 0.11 plants
in the single plants to 1.24 plants for the bunches of 10, which again
shows the relation between the number of seedlings per bunch and the
rate of elimination.
The survival rate in the greenhouse, when compared with the
survival rate in the field nursery, shows that most of the elimination
of seedlings took place in the greenhouse. In the very early stages
of this process, seedlings once established in the greenhouse have a
very good chance of survival in the field nursery.

Table 1. Survival rate of single and bunch transplanted seedlings in the greenhouse and in
the field nursery.

Transplanting
method

Survival rate and number of surviving seedlings
Greenhouse_________
Field nursery
Survival
No.
Survival
No.
No.
No.
survivinq
transplanted rate
transplanted rate*
survivir
2,000

1.00

2,000

2,000

0.89

1,780

Bunches of 2 (B-2)

' 1,600

1.78

1,424

1,424

1.67

1,336

Bunches of 3 (B-3)

2,400

2.55

2,040

2,040

2.14

1,712

Bunches of 5 (B-5)

4,000

3.72

2,976

2,976

3.20

2,560

Bunches of 10 (B-10)

8,000

5.68

4,544

4,544

4.44

3,552

12,984

12,984

Single plants

Total

18,000

10,940

*These figures refer to the surviving, tagged seedlings in singles and in bunches, and do
not necessarily mean that those which died did not survive through their tille rs .
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The high mortality in the greenhouse, after transplanting into
bunches, might have been due to the fact that each seedling was
carefully singled out from its sister seedlings in the process of
counting to make sure that each bunch had the exact number of
seedlings intended for that bunch.
The survival rate in the field nursery refers to the number of
originally tagged seedlings that survived up to selection.tim e. This
does not take care of the originally tagged seedlings that died whose
tillers may have survived. The sur/ival rate of 4 .4 plants in the
field nursery for bunches of 10 seedlings, is exactly one seedling
lower than obtained by Skinner (29) in Australia, when he worked
with bunches having no more than 15 and no less than 5 seedlings
per bunch.
Selection in Single Planting and Bunch Planting
The selection percentage for each transplanting method in the
field nursery, on the basis of seedlings originally transplanted to flats
in the greenhouse, those surviving in the greenhouse, and in the field
nursery after transplanting, are shown in Table 2. The data in Table 2
show that the highest selection rate occurred in the singles and the
lowest selection rate in the bunches of 10. When the selection;per
centages were calculated on the basis of the number of hills in the
field nursery at selection tim e, the bunches with 5 seedlings were
5 times as effective as the single plants, and the bunches with 10
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seedlings were about 8 times as effective as the single plants.
Table 2. Selection percentages in single planting and in bunches of
2, 3, 5 , and 10 seedlings.
Field Nursery
selected from
surviving seedlings
At
At .
transplanting selection

%

%
original % original
Transplanting
No.
units population
method
selected
Single plants

169

8.45

8.45

8.45

9.49

Bunches of 2

76

38.00

4.75

5.33

5.68

Bunches of 3

78

39.00

3.25

3.82

4.55

Bunches of 5

84

42.00

2.10

2.82

3.28

Bunches of 10

53

26.50

0.66

1.17

1.49

Total

460

When the selection percentages were calculated on the basis of
the original population of seedlings used in the greenhouse for the first
transplanting into bunches, the single plants were 1.7 times as effec•

•
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tive as the bunches of 2 seedlings, which had the highest selection
percentage of the bunched seedlings, and 12 times as effective as the
bunches of 10 seedlings, which had the lowest selection percentage
of the bunched seedlings.
From selection percentages calculated on the basis of surviving
seedlings at selection tim e, the single plants were 1.6 times as effec
tive as the bunches of 2 seedlings, and 6 times as effective as the
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bunches of 10 seedlings.
Composition and Distribution of Clonal Plots
Three groups of canes selected from the original ones in the
field nursery were as follows:
1. Selections from single stools and selections from bunches..
i

These are referred to as "first choice" selections to differentiate
them from those given below and referred to as "second choice"
selections.
2. Planting of single canes taken at random.
3. From the same bunches from which the best appearing stalk
was selected, 4 more considered next in quality were selected and
planted individually in the clonal plots.
This was done to compare the efficiency of initial selection
among the single plants and the bunches of seedlings. The data are
given in Tablb 3 and show a total of 2,424 plots.
In this table it may be seen that 6.97 per cent of the plots
were occupied by the initially selected plants from the single method
of planting and 33 per cent by those selected at random and planted;
12.0 per cent by those clones first selected from the bunches, and 48.0
per cent by those clones reselected from the bunch planted seedlings.
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Table 3 . Summary of clonal plots from Initial selections made in
single plants and bunches, random planting from single
p lants, and second selections from bunched seedlings*

Transplanting
method

No. of
First choice*
selections

No. of
Second choice*
selections

Total

Single plants

169

CO

o

969

Bunches of 2

76

304

380

Bunches of 3

78

312

390

Bunches of 5

84

336

420

Bunches of 10

53

212

265

460

1,964

2,424

Total

* Refers to the individually selected seedlings from each method.
**Refers to the second, third, fourth and fifth b est stalks in each
unit after the first choice selection had been removed.
l/C h o sen at random from the remaining stools of single plants,
after selection.
Seedling Composition of Selected Bunches
It was necessary to determine from what plants in the bunches
the second group of selections was made and to eliminate those clones
from the same seedling in a bunch. This was done by comparing
characters of the first selection and second selections in the clonal
p lo ts. The characters used in these comparisons were length of
sheath, shape and color of the collar, shape of the auricle and ligule,
bud shape and stalk color.
The data are given in Table 4 and show that the second group of
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stalks selected from the bunches came from 1, 2, or 3 seedlings,
I

with the exception of one bunch in the bunches with 5 seedlings

*

that showed selection from a fourth seedling. This seedling has ^
been pooled into the seedlings from bunches with 3 seedlings in
the calculations.
Table 4 . Seedling composition of bunches selected in each bunch
transplanting method, in the field nursery.

Transplanting
method

Total
number
selected

Bunches of 2

76

33

43.42

Bunches of 3

78

33

42.30

Bunches of 5

84

49

58.33

8

9.52

Bunches of 10

53

27

50.94

7

13.20

Bunches with 3
Bunches with 2
selected seedlings selected seedlings
No.
%
No.
%

Table 4 gives the total number of seedlings selected from each
bunch transplanting method. The lowest number was selected from the
bunches of 10. Of the 76 bunches selected from the bunches of two,
33 contained a second seedling among the second choice selections.
From the 78 bunches selected from bunches of three, 33 contained a
second seedling among the second choice selections. From the 84
bunches selected from bunches with five, 49 contained a second
seedling and 8 a third, among the second choice selections. The 53
bunches selected from bunches of 10, contained 27 with 2 seedlings
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and 7 with 3 seedlings, among these second choice selections.
Seedling Composition of Clonal Plots
From each of the bunches selected as shown in Table 4, four
additional stalks were selected after the best stalk had been re 
moved. In Table 5 are shown the total number of clonal plots re 
planted from each transplanting method and the number that survived
to the time of selection. A total of 1,455 clonal plots was replanted
for the 4 bunching methods, and 1,443 survived. Of the 377 surviving
plots replanted from the bunches of fttp, 311 came from plants with the
same phenotype as the seedling that gave the stalk first selected and
66 came from a second seedling. Of the 390 clones selected from
the bunches of three, 55 were from a second seedling, and 330 came
from plants with the same phenotype as the seedling that gave the
stalk first selected. The 416 clonal plots surviving'from the bunches
of 5, were made up of 310 plants with the same phenotype as the
seedling that gave the stalk first selected, 97 from a second seedling,
and 9 from a third. The 265 clonal plots replanted from bunches of 10,
which survived, were made up of 198 plants with the same phenotype
as the seedling that gave the stalk first selected, 57 from a second
and 10 from a third.
Tables 4 and 5 furnish information to indicate that in the case
of bunches of 2, 3, 5, and 10 seedlings, selected in th is study, 11
per cent of the selected bunches has 3 surviving seedlings, 42-43 per

cent had two surviving seedlings and 45-57 per cent had 5 stalks of
the same phenotype which were assumed to be from one seedling.
Table 5. Survival rate in clonal p lots. Number and percentages of
clonal plots occupied by different seedlings from selected
bunches.
Clonal plots occupied bv seedlinq No.
Two
Transplanting
No.
One
Three
No.-Replanted Survived No.
method
%
No .
No. %

%

Bunches of 2

380

377

311

82.50

66

17.50

Bunches of 3

390

385

330

85.71

55

14.29

Bunches of 5

420

416

310

74.53

97

23.31

9

2.16

Bunches of 10

265

265

198

74.73

57

21.50

10

3.77

Total

1,455

1,443 . 1,149

275

• ■
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Selection in the Clonal Plots
The selection rates in the clonal plots after the elimination of
the duplicates made in the reselection in the bunches of 2, 3, 5 , and
10 seedlings are shown in Table 6.

When the selection percentages

in the clonal plots were calculated, based on figures in Table 6, the
results showed that in the first choice selections, bunches with 5
seedlings (which had the highest percentage, 44.04%, in the bunched
seedlings), were 2.25 times as effective as singles (19.52%) plants.
Bunches with 10 seedlings (which had the lowest percentage, 30.18%,
of the bunched seedlings), were 1.5 times as effective as the single
plants.
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Table 6. Selection rates of the first and second choice selections in
the clonal plots, after the elimination of duplicates.
First choice
No.
No. re 
Transplanting original
selections selected
methdd

Second choice
%

No. re 
No.
planted selected

%

Single plants

169

33

19.52

791

59

7.46

Bunches of 2

76

27

35.52

33

8

24.24

Bunches of 3

78

26

33.33

33

10

30.30 .

Bunches of 5

84

37

44.04

57

19

33.33

Bunches of 10

53

16

30.18

34

5

14.70

460

139

948

101

Total

In the case of second choice selections, bunches of 3 seedlings
(30,30%), were 4 times as effective as single (7.46%) plants and 2
times as effective as bunches of 10 seedlings (14,70%), and about as
effective as bunches of 2 and 5 seedlings, which had selection per
centages of 24.24% and 33.33%, respectively.
The selection.percentage (7.46%) for single plants in the second
choice selections in the clonal plots, is roughly equivalent to the
selection percentage (9.49%) of single plants in the field nursery.
The number of surviving seedlings in the field nursery was 1,780,
from which 169 were selected as first choice selections. Of the 1,611
remaining seedlings, 800 were randomly chosen as second choice
selections and replanted in the clonal plots, and from these 59
(7.46%) were selected. These 59 were selected following the same

criteria applied in the reselection of the first choice selection of
single plants in the clonal plots. This indicates that they were of
the same quality as the 33 plants reselected from first choice selec
tions of single plants in the clonal plots. This suggests that the
811 seedlings left in the field nursery might have produced 60
more selectable canes, or 119 for the total of 1,611 seedlings
left in the field nursery after the selection of the 169 first choice
canes.
For the selection in the field nursery to produce 152 (33 + 59 +
60) re selections in the clonal plots, the selection criteria would have
to be broadened in such a way as to produce 778 first choice selec
tio n s, or to have a selection rate of 43.7 per cent of the seedlings
in the field nursery.
In the second choice selections, the rate of selection in the
clonal plots for bunches with 3 seedlings was 30.30 per cent,
which is 1.5 times the selection rate of 19.52 per cent for the first
choice selections in the single plants. Of the 78 bunches selected in
the field nursery, from bunches with 3 seedlings, 33 had a second sur
viving seedling (Table 4). From these 33 second choice selections, 10
were reselected in the clonal plots, while the 78 first choice selections
produced 26 reselections. If from every one of the 200 bunches with 3
seedlings, the best stalk (first choice) and the 4 next best stalks (second
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choice selections) had been selected and replanted in the clonal
plots, there might have been 93 reselections, as compared with 92
(33 + 59), actually produced by the first and second choice selec
tions of single plants in the clonal plots •
If from every one of the 200 bunches with 3 seedlings, only
one stalk of the first surviving (best) seedling and another stalk from
the second surviving seedling were selected, they would produce,
on the b asis of corresponding figures in Table 4 , two hundred first
choice selections and 85 second choice selections. These might
produce in the clonal p lots, 93 reselections, as compared with 92
produced by 960 first and second choice selections of the single
plants•
Potential Selectable Seedlings Lost by the
Bunch Transplanting Methods
The number of reselections made in the clonal plots, included
first and second choice selections. The maximum number of selec
tions that might have been made from each transplanting method based
on selection rates in Table 6, and the maximum number of selectable
seedlings th at would have been produced by the 4 bunch transplanting
methods, as compared with the maximum number that might have been
produced by the single plant method are shown in Table 7.
The 960 first and second choice selections (Table 6) of the
single plants in the clonal plots, produced 92 (33 + 59) reselections.
This means that the 1,780 seedlings that survived in the field nursery
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(Table 1), Jnight have produced 152 reselections. In the clonal plots,
had they all been replanted.
Likewise the 109 (76 + 33) first and second choice selections
from bunches with two seedlings, in the clonal plots (Table 4 ), pro
duced 35 (27 + 8) reselections (Table 6)„ This may mean th at the
1,336 seedlings that survived in the field nursery (Table 1), might
have produced, according to its own rate of selection in Table 6,
92 reselections in the clonal plots.
Table 7 • Reselection from each transplanting methods in the clonal
p lots. Maximum number of selections that might have been
produced, the number that would have been produced, and
the number left and lost in the field nursery by each trans
planting method.
Maximum number that No. of seedlings
Re selections Might
Would
lost and left in
Transplanting
from the
have been have been the field nursery
clonal plots produced produced Lost
Left
method
Single plants

92

152

152

000

60

.Bunches of 2

35

92

114

22

57

Bunches of 3

36

93

146

53

57

Bunches of 5

56

133

217

84

77

Bunches of 10

21

79

303

224

58

240

549

938

383

309

Total

Thus, bunches with 3 , 5 , and 10 seedlings with 111, 141, and
87 first and second choice selections (Table 4), produced 36, 56 and
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21 reselections, respectively (Table 6). This may mean, that on the
basis of surviving seedlings for each bunch planting method (Table 1)
in the field nursery they might have produced, according to their own
selection rates in Table 6, 93, 133, and 79 reselections in the
clonal p lots, respectively.
If the 152 selections that might have been produced by 1,780
surviving seedlings of the single planting are taken as a standard,
the bunches of 2, 3, 5, and 10 seedlings, on the basis of their
surviving seedlings in the field nursery (Table 1), would have pro
duced 114, 146, 217 and 303 reselections, respectively, in the clonal
plots. But it has been shown above that the 4 bunch planting methods
might have produced respectively, 92, 93, 133 and 79 reselections.
This means that the 4 bunch planting methods, had their surviving
seedlings been given a chance in the clonal plots, might have pro
duced only 397 (549-152) reselections, instead of 780 (932-152)
that they would have produced. Thus by bunching the seedlings in
2*s, 3*s, 5*s, and 10*s, there was lost a total of 383 potentially
selectable seedlings.
If the number of reselections made from each bunch planting
method, in the clonal plots, were subtracted from the number of re 
selections that might have been produced by each planting method,
the results would be the number of selectable seedlings left in the
field nursery. These left over seedlings total 309 as recorded in
Table 7.
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The fairly uniform number of selectable seedlings left by the
5 transplanting methods in the fields nursery indicates that they are
equivalent in their ability to produce selectable seedlings in this
stage. This is in spite of the number of potentially selectable
seedlings lost by the bunch plantings in the field nursery. There
remains to be seen, in later stages of evaluation, if the selections
from the bunch transplanting methods are equal to the selections from
the single plantings.
Analyses of Variance
Field Nursery
Analysis of variance was applied to the data from the field
nursery for the characters, stand, diameter of the selected stalk,
mean diameter of stalks in the stool and brix of the selected stalk.
The results are shown in Table 8.

\
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Table 8. Analyses of variance of 4 characters of selected seedlings,
from 4 different crosses and 5 different transplanting
methods in the field nursery.

Character
analyzed

Source of Variation

D.F.

M .S.

1. Stand

Crosses
Transplanting methods
Error

3
4
12

66.62
14.35
5.58

11,93**1/
2.57

2. Diameter of
the selected
stalk

Crosses
Transplanting methods
Error

3
4
12

10.13
6.00
1.54

6.57**
3.89*1/

3. Mean
diameter
of stalk

Crosses
Transplanting methods
Error

3
4
12

9.57
8.37
0.63

15.19**
13.28**

4 . Brix

Crosses
Transplanting methods
Error

3
4
12

1.05
2.91
0.26

4.03*
11.19**

F.

/** Significant at the 1% level.

1 *Significant at the 5% level.

1.

Stand. The analysis of variance showed that the crosses

differed from one another, in relation to stand, with cross IV having '
a highly significantly better stand than crosses I, II and

in.

Cross I

had a highly significantly greater stand than cross III, but it was not
statistically different from cross II. Cross
different in stand from cross

in was

not statistically

n.

The lack of significant statistical variation for transplanting
methods indicated that 4 different crosses responded alike to these
methods.

39
2.

Diameter of the selected stalk . The analysis of variance

showed that the crosses varied from one another, with selected
stalks in crosses II and

in having no statistically different diam

eters, and selected stalks in cross II having highly significantly
larger diameters than crosses I and IV, Selected canes in cross III
had highly significantly larger diameter than those from crosses I
and IV. There was no significant difference between crosses I and II
in relation to stalk diameter.
The transplanting methods had significant effects of the diam
eter of the selected stalks with bunches of 10 having thicker stalks
than single plants and bunches of 2, 3, and 5 seedlings. Single
planting and bunches of 2, 3, and 5 seedlings were not significantly
different in regard to the diameter of the selected sta lk s.
3 • Mean diameter of stalks. The analysis of variance showed
the occurrence of highly significant variation, among crosses in
regard to this character. Crosses II and HI produced stalks whose
mean diameter were not statistically different, but cross II produced
stalks with a mean diameter highly significantly greater than those
in crosses IV and I. Cross IH produced stalks of a mean diameter
which was highly significantly greater than that of crosses IV and I.
There was no significant difference in mean diameter of stalks in
crosses I and IV.
The bunches of 10 seedlings produced stalks with mean .

40
diameter highly significantly greater than in single plants or in
bunches of 2, 3, and 5 seedlings. There was no significant differ
ence in mean diameters of canes from seedlings transplanted singly
and in bunches of 2, 3, and 5*s.
4. Brix. The analysis of variance for brix showed a signifi
cant variation among crosses. Cross III had a brix which was not
different from that of crosses IV and I , but had a significantly higher
\
M
brix than cross II. Cross IV had brix which was not significantly
different from that of cross I , but significantly higher than that of
cross II. The brix of canes in crosses I and II were not significantly
different. There were no significant differences in the brix of seedlings
transplanted in bunches of 3, 10 and 5. The brix of seedlings in
bunches of 3 was higher than that in bunches of 2 and single plants.
This difference was shighly significant. Bunches of 10, 5 and 2
seedlings were not significantly different in brix, but selections
from bunches of 10 showed brix readings, which were significantly
higher at the one per cent level than that of single plants. Bunches
of 5 and 2 seedlings were not statistically different in brix readings,
but these two bunch methods had significantly higher brix readings
at the one per cent level than the single plants.
Clonal plots
Analysis of variance was also applied to the data from the clonal
plots for the character stand, diameter of the selected stalk, mean
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diameter of stalks in the stool, and brix of the selected stalk.
The results are shown in Table 9.
Table 9. Analyses of variance in the clonal plots of 4 characters of
. clones from selected seedlings in the field nursery.
Character
analyzed

Source of Variation

D .F.

M .S.

F.

1. Stand

Crosses
Transplanting methods
Error

3
4
12

12.55
0.69
1.46

8.59**
0.47

2. Diameter of
the selected
stalk

Crosses
Transplanting methods
Error

3
4
12

24.09
1.69
3.29

7.32**
0.51

3. Mean
diameter
of stalks

Crosses
Transplanting methods
Error

3
4
12

20.97
4.15
1.88

11.15**
2.20

4. Brix

Crosses
Transplanting methods
Error

3
4
12

0.61
1.49
0.46

1.32
3.23

In the clonal plots the seedlings selected from the field nursery
were planted in the same order as they were selected. Thus in the
analyses of variance having crosses and transplanting methods as
sources of variation, the terms transplanting methods are used to
indicate replications, and also to indicate that the clones whose
character is analyzed, came from seedlings selected from such tran s
planting methods 'in the field nursery. They should not be interpreted
as meaning that the setts were planted in bunches of 2, 3, 5, and 10.
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1 • Stand. The analysis of variance for stand showed that the
crosses varied in this character. Cross IV was significantly higher
in stand at the one per cent level than crosses I, HE, and II.
Crosses I , III, and II, were not statistically different in regard to
stand.
2. Diameter of the selected stalk. The analysis of variance
of the diameter of the selected stalk showed that cross II produced
selected stalks whose diameter was not significantly different from
cross I , but selected stalks from this cross had a highly significantly
larger diameter than stalks produced by crosses III and IV. Stalks of
cross I were not statistically different from those of cross m , but
produced selected stalks with a highly significantly larger diameter
than cross IV. The diameter of .the selected stalks of crosses III and
IV were not statistically different.
3. Mean diameter of stalk s. The analysis of variance for the
mean diameter of stalks in individual stools showed that cross II pro
duced stalks whose mean diameter in the stool was highly significantly
larger than that of crosses I, i n , and IV. Crosses I and III produced
stalks whose mean diameter in the stool were not statistically differ
ent but cross I produced stalks with a mean diameter in the stool
which was highly significantly larger than that of cross IV. Cross in
was highly significantly greater in mean diameter of stalks in a stool
than cross IV.
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4.

Brix. The analysis of variance for brix, showed that for

this character there was no statistically significant variation among
the cro sses.
The comparison of the analyses of variance for stand in the
field nursery and in the clonal plots, showed a definite superiority
of cross IV over crosses I , III, II, and that there was no statistical
difference among crosses I , III, and IE.
A comparison of the analyses of variance for diameter of the
selected stalk in the field nursery and in the clonal plots did not
show statistical differences for this character in cross II over
crosses I and III. It did statistically show the superiority of cross II
over cross IV thus confirming that cross IV is the one with the lowest
value for this character.
The comparison of the analyses of variance for mean diameter
of stalks in the stool in the field nursery and in the clonal plots
showed for this character the definite superiority of cross II over
crosses I and IV, but did not show any superiority of crosses I
and HI over each other. It did show the definite inferiority of
cross IV in regard to this character.
The lack of a statistically significant variation for brix among
crosses in the clonal plots may be due to any one or all of the factors
mentioned below:
a.

The variation shown in the field nursery was due to the

interaction between crosses and transplanting methods.
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b.

The data on brix in the clonal plots were taken too early

in the season and the true difference among crosses had not been
shown at the time of selection.
Comparison by the "t Test" of First Choice Selections
with Second Choice Selections, in the Clonal Plots
In the clonal plots the first choice selections and the second
choice selections from each transplanting method were compared by the
"t t e s t . " In the bunch transplanted seedlings duplicates of the first
choice selections were removed from the second choice selections for
the purposes of these comparisons. The comparisons were made for
the characters stand, mean diameter of stalk in the stool, brix of the
selected stalk and height of the average millable stalk in the stool.
The results are shown in Table 10 for 4 different crosses and 5 differ
ent transplanting methods.
In the single plants the "t te st" showed that there was more
variation between the first choice selections and the second choice
selections, than there was between these two categories derived from
the bunch transplanted seedlings.

Table 10. Values of "t" for 4 different characters from the comparisons of first and second choice
selections of 4 different crosses and 5 different transplanting methods in the clonal
plots •
Transplanting
method and
character

Cross I
Choice
1 st.
2nd.

Cross II
Choice
1st.
2nd.

Single plants
Stand
M DSSl/
Brix
Height

Cross III
Choice
1st.
2nd.
•

1 6 .2 1 * * ^
49.07**
3.10**
5.00**

•

2.00*

9.61**
27.73**

27.27**
7.05**

28.00**

Cross IV
Choice
1st.
2nd.

8.92**

6.25**
1.49
18.78**
10.00**

32.50**

Bunches of 2
Stand
MDSS
Brix
Height

1.00
1.60
1.47
0.01

0.02

1.22
0.01
1.13
0.03

1.25
0.14
2.23

0.05
1.06
0.04

0.84

Bunches of 3
Stand
MDSS
Brix
Height

0.37
2 .14*-=/
0.30
0.81

0.37

1.02
2.23

0.21
2.59*
0.68

0.89
3.03**

0.44
1.72
Continued

1.12
1.60

Table 10. Continued
Transplanting
method and
character

Cross I
Choice
1st.
2nd.

Cross II
Choide
2nd.
1st.

Cross IH
Choice
1st.
2nd.

Cross IV
Choice
1st.
2nd.

0.22

0.78

5.18**
0.44
0.40
1.62

2.08

0.34
3.41**

Bunches of 5
Stand
MDSS
Brix
Height

1.29
1.60
0.38
0.50

1.93
1104
2.46

3.40**
0.76
0.31

0.72
2.02

8.22**
0.59
1.68

Bunches of 10
Stand
MDSS
Brix
Height

0.15
1.48
0.91
0.84

2.94**
0.14

l / Mean diameter of stalks in the stool.
2/* Significant at the 5% level.
♦♦Significant at the 1% level.

0.54
0.26
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1. Stand. In the single plants the "t test" showed that the
second choice selections were better in stand than the first choice
selections in 3 of 4 comparisons. All 3 values of t were significant.
The one remaining value of t was also significant.
2. Mean diameter of stalk s. All 4 values of t showed the first
choice selections to produce stalks of larger mean diameter than the
second choice selections. Three of the 4 values of t were significant.
3. Brix. Both first and second choice selections had 2 signi
ficant t values.
4. Height of millable stalk. In 3 of 4 comparisons the values
of t showed that the first choice selections were significantly taller than the second choice selections. The t value for the second choice
selections was also significant.
In the comparisons of the first and second choice selections
from bunch transplanted seedlings (bunches of 2, 3, 5, and 10) the
t values were not significant in most of the comparisons.
1. Stand. The first choice selections were better in stand
than the second choice selections in 9 of 16 comparisons. Only 2
values of t were significant. The 7 values of t for the second choice
selections were not significant.
2. Mean diameter of stalk s. First choice selections were
shown by the t test to produce stalks whose mean diameter was
larger than the mean diameter of stalks from the second choice selec
tions in 15 of 16 comparisons, with 6 values of t being significant.
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3. Brix. Both first and second choice selections had 8 values
of t , but 2 were significant in the case of the second choice selec
tions. None of the t values for the first choice selections was
significant.

r .

4. Height. The first choice selections were taller than the
second choice selections in 10 of 16 comparisons, but none of the
values of t was significant. Of the 6 values of t for the second
choice selection, one was significant.
Selection of the single plants in the field nursery would seem
to be not effective in relation to stand. However, selection for the
mean diameter of stalks and height of the average millable cane seem
to be effective. Brix was not selected for in the field nursery and
showed an even distribution between first and second choice selec
tions. None of the mean differences for stand and mean diameter
of stalks were large enough to be of importance. The mean difference
of height (8 cm) is considered to be of importance.
Selection of the bunch transplanted seedlings in the field
nursery was not effective for stand or height but slightly effective
for mean diameter of stalks in the stool. Brix was not selected for
in the field nursery and was evenly distributed between first and
second choice selections.
The effectiveness of selection in the field nursery for the
characters, stand, mean diameter of stalks in the stool, (brix was
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not used in selection in the field nursery), and height of the average
millable stalk in the stool, varied in different crosses and in differ
ent transplanting methods.
The first choice selections held statistically a definite ad
vantage over the second choice selections for all characters in cross I
for all the 5 transplanting methods. Also for the mean diameter of
stalks in the stool, the first choice selections held statistically a
definite advantage over the second choice selections.
From the above it may be seen that the first choice selections
held a very slight advantage over the second choice selections. This
lack of definite advantage in favor of the selected canes may be
interpreted as meaning that the canes which were overlooked in the
process of selection, were as good or better than the ones selected.
This was particularly emphasized by brix, which showed an even
distribution between first and second choice selections.
This would seem to indicate that when making the initial
selections, the standard of selection should be lowered so as to
select a larger percentage of seedlings in the field nursery'.
Comparisons by the "t Test" of the Single Planting
with Each of the 4 Bunch Planting Methods
The first choice selections from the single plants were compared
by the "t te s t," with the first choice selections from bunches of 2, 3,
5, and 10 seedlings. The characters compared were stand, mean
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diameter of stalks in the stool, brix, and height of the average
millable stalk in the stool. The results are shown in Table 11 for
the 4 different crosses and the 4 comparisons.
1. Stand. The bunch plantings were shown by the "t test" to
be better than the single plants in 12 of 16 comparisons, with 10
values of "tMbeing Significant. Three values of "t" for single
plants were significant. One mean difference was equal to zero
in the comparisons of stand,
2. Mean diameter of stalk s. In this character the bunch
plantings were shown to be better than the single plants in 9 of 16
comparisons, all "t" values being significant. The 7 values for the
single plants were also significant.
3. Brix. The "1*values showed that the single plants were better
than the bunch plantings in 8 of 16 comparisons, with all 8 values
being significant. Of the 8 values of "t" for the bunch plantings,
7 were significant,
4. Height of millable stalk s. The values of "t" showed the
single plants with 8 significant "t" values out of 16. In the 8 re 
maining comparisons, 7 values of "t" were significant for the bunch
plantings.
From the above it is apparent that the bunch plantings held
statistically a definite advantage over the single plants in relation to
stand. Such an advantage was not held by either planting method for
mean diameter of stalk s, brix and height of the average millable stalk.

Table 11. Comparison by the "t test" of single planting method with 4 bunch planting methods,
in the clonal plots.
Cross I
B-2
Singles

Cross II
Singles
B-2

Cross III
Singles
B-2

Cross IV
Singles
B-2

Single planting
v s . Bunches of 2
Stand
MDSS
Brix
Height

4.65**

Stand
MDSS
Brix
Height

8.33**

B-3

Singles

36.66**
11.51**

B-3
16.86**
1148**
6.22**

8.42**
14.54**

14.28**

Single planting
v s . Bunches of 5 Singles

14.73**
4.91**
17.88**
37.14**

12.85**

41.66**

Single planting
v s . Bunches of 3 Singles
Stand
MDSS
Brix
Height

0.000
8.93**

22.62**
38.66**

B-5

Singles

B-5

Singles

1.43

28.38**
7.90**

8.45**
21.43**
Singles

24.30**

Singles

B-3
4.88**

38.86**
20.95**

8.07**
18.76**
13.00**

4.65**
B-5

Singles

35.41**
42.10**

0.96
4.87**

5.55**
3.59**
70.77**

B-3

10.17**
18.10**

29.38**

B-5
2.10**
46.17**

19.68**
32.85**
Continued

40.00**

Table 11 c Continued.
Cross I
Singles
B-10

Cross n
Singles
B-10

Cross in _____
Singles
B-10

Cross IV
Singles
B-10

Single planting
v s . Bunches of 10
Stand
MDSS
Brix
Height

1.06
5.20**
9.33**
2.00*

12.63**
3.33**
3.46**
23.75**

. 5.15**
12.88**
0.65
17.14**

12.66**
26.66**
11.15**
7.14**

cn
CO
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Correlation Coefficients
Increased brix, which is directly correlated with sucrose,
is one of the most important objectives of any sugarcane breeding
program, and poses a problem very difficult to solve. Thus its
association with any of the agronomic characters easy to see and
measure in the field at selection time would be desirable to know.
Field Nursery
The correlation coefficients of brix with 3 characters in the
field nursery are given in Table 12,
1, Stand and Brix. In single plants 2 of 4 correlation coeffi
cients were positive, with one being significant. Of the 2 negatives,
one was significant.
In the bunches (B-2, B-3, B-5, and B-10), 12 out of 16 were
negative, with one being significant. Of the 4 positive ones, neither
was significant. When the correlation coefficients were calculated for
the bunches as a whole (within each cross), all 4 were negative, with
one being significant.
When the correlation coefficients were calculated for the 5
transplanting methods (single plant^bunches of 2, 3, 5, and 10
seedlings) of the 4 correlation coefficients, 2 were, positive, none
being significant and o.f the 2 negative ones, neither was significant.
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Table 12. Correlation coefficients (r) between brix and 3 different
charactersJLn the field nursery for 4 crosses and 5 trans
planting methods.
Mean diameter
Diameter of
of stalks
selected stalks
in stool

Stand

Cross I
Singles
B-2
B-3
B-5
B-10
AJ1 Bunches V
All Plantings 1

/

•0.294*
0.108
•0.148
•0.018
-0.081
0.033
0.024

•0.390**
0.032
■0.255
0.055
0.280
•0.099
-0.263**

-0.321**

-0.291**
-0.297
-0.268
-0.543**
-0.335*
-0.324**
-0.273**

-0.260**
-0.417*
-0.270
-0.552**
-0.288
-0.343**
-0.166**

-0.521**
-0.147
-0.138
-0.084
0.493
-0.110
"0.273**

-0.201
-0.040
0.105
-0.182
0.273
-0.030
-0.115

0.211

0.049
-0.007
0.093
0.028
0.008

Cross II
Singles
B-2
B-3
B-5
B-10
All Bunches
All Plantings

0.277**
-0;i90

•0.127
■0.024
0.040
■0.099
0.084
Cross III

Singles
B-2
B-3
B-5
B-10
All Bunches
All Plantings

0.048
-0.125
-0.127
-0.210
-0.719*
-0.198*
-0.065
Cross IV
Singles
-0.075
B-2
-0.183
B-3
-0.102
B-5
0.009
B-10
-0.383
All Bunches
-0.174
All Plantings
-0.062
1/AU 4 bunching methods
2 / All

-0.221
-0.272*
-0.174
-0.089
0.445*
0.244
0.023
-0.171
-0.057
0.078
-0.003
0.013
-0.035
0.146
5 transplanting methods
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2. Diameter of the selected stalk and brix. In the singles
all 4 correlations were negative with 3 being significant.
In the bunches, 10 out of 16 correlation coefficients were
negative, with 2 being significant. Of the 6 positive ones, only one
was significant. When the correlation coefficients were calculated
for the bunches as a whole (within each cross), all 4 were negative,
with one being significant.
When the correlation coefficients were calculated for the 5
transplanting methods, all 4 were negative with 3 being significant.
3, Mean diameter of stalks in the stool and brix. In the singles
all 4 correlation coefficients were negative, with 3 being significant.
In the bunches, 9 of the 16 correlation coefficients were nega
tiv e, with 2 being significant. Of the 7 positive correlation coeffi
cients none was significant. When the correlation coefficients were
calculated for the bunches as a whole (within each cross) 2 of the 4
were positive, none being significant. Of the 2 negative correlation
coefficients one was significant.
When the correlation coefficients were calculated for the 5
transplanting methods, 2 of the 4 correlation coefficients were nega
tiv e, with one being significant. Of the 2 positive o n es, none was
significant.
Thus in the field nursery, either in singles or in bunches as
a whole (within cross), brix was generally negatively correlated with
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stand in 6 out of 8 c a s e s , with 2 being significant and positively
correlated with.stand in 2 c a se s, with one being significant. Brix
and the diameter of the selected stalk, either in singles or in
bunches as a whole (within each cross) were negatively correlated in
all 8 c a se s, with 4 correlations being significant. Brix and mean
diameter of stalks in the stool, either in singles or in bunches as a
%
whole (within each cross) were negatively correlated in 6 out of 8,
with 4 cases being significant. Of the 2 positive correlations,
neither was significant.
From the above calculated from data taken in the field nursery,
stand, diameter of the selected stalk, and mean diameter of stalks
in the stool, were negatively correlated with brix in 20 out of 24
c a se s, with 10 being significant, and positively correlated in 4
cases with one being significant.
When the correlation coefficients for these 3 characters with
brix were considered for all transplanting methods as a whole (in
each cross) in 8 out of 12 the correlation coefficients were negative,
with 4 being significant, and of the 4 positive correlations, none
was significant. None of the correlation coefficients were large
enough to be of practical importance.
Clonal Plots
In Table 13 are shown the correlation coefficients calculated
between brox and 6 characters from the clonal plots.

Table 13. Correlation coefficients (r) between brix and 6 different characters in the clonal plots,
for 4 crosses and 5 transplanting methods.

Stand

Mean diameter
Millable
Diameter of
of stalks
selected stalks
in stool
stalks

Suckers

Heiqht

Cross I
Singles
B-2
B-3
B-5
All B unches^/,
All Plantings-^

-0.125
=0.047
0.045
=6.257*
-0.293
-0.225**
-0.172**

0.013
-0.153
0.009
-0.213
0.372
-0.110
-0.040

-0.030
-0.296*
-0.072
-0.174
0.387*
-0.185*
-0.119*

-0.038
-0.231
0.117
-0.200 .
-0.271
-0.259**
-0.177**

-0.220*
0.209
-0.175
-0.203
-0.068
-0.070
-0.016

-0.193
-0.109
0.041
0.268*
0.174
0.016
-0.019

0.030
-0.141
-0.289*
0.071
0.517**
0.035
0.032

0.061
-0.052
-0.199 '
-0.217
0.315*
0.031
0.038

0.072
-0.099
0.319*
0.467*
0.320*
0.318*1
0.228*-

Cross II
Singles
B-2
B-3
B-5
B-10
All Bunches
All Plantings

0.045
-0.147
-0.409**
0.034
0.543**
0.047
0.045

=0.150
-0.049
0.043
0.189
-0.425**
-0.157
-0.150*

-0.127
0.054
0.271
0.333
-0.359*
-0.056
-0.085
Continued

Table 13. Continued

Stand

Mean diameter
of stalks
Millable
Diameter of
in stool
selected stalks
stalks

Suckers

Height

Cross IE
Singles
B-2
B-3
B-5
B-10
All Bunches
All Plantings

0.254*
-0.132
0.399**
0.009
0.750*
0.195*
0.116

-0.198
-0.049
0.763**
-0.470**
0.954**
0.421**
0.310**

-0.132
-0.298
0.825**
-0.286*
-0.060
0.473**
0.336**

0.345**
0.024
0.333*
0.045
0.621
0.186*
0.120

-0.139
-0.381*
0.221
-0.106
0.352
0.046
0.003

0.290**
0.132
0.680**
-0.048
-0.661*
0.418**
0.349**

-0.025
-0.288
0.128
0.128
0.435*
0.134
0.147

0.138
-0.233
-0.008
0.140
-0.105
-0.130
-0.010

Cross IV
Singles
B-2
B-3
B-5
B-10
All Bunches
All Plantings

0.121
-0.149
-0.134
-0.351
-0.001
-0.110
-0.063

1 / All 4 bunching methods.
2 / All 5 transplanting methods.

0.229
0.198
-0.443*
-0.174
0.209
-0.212*
-0.143

-0.080
0.071
-0.429*
-0.024
-0.015
-0.171
-0.204**

0.126
0.323
-0.196
-0.400*
-0.254
-0.189
-0.160*
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1. Stand and brix. In the single plants only one of the 4 corre
lation coefficients was negative, and not significant. Of the 3 posi
tive correlations, only one was significant.
In the bunches, 10 of the 16 correlation coefficients were
negative, with 2 being significant. Of the 6 positive correlation
coefficients, 3 were significant. When the correlation coefficients
were calculated for the bunches as a whole (within each cross), 2 out
of 4 were negative, with one being significant, and of the 2 positive
correlations one was significant.
When the correlation coefficients were calculated for the 5
transplanting methods, 2 of the 4 were negative, with one being
significant. Of the 2 positive ones, none was significant.
2. Diameter of the selected stalk and brix. In the singles,
none of the 4 correlation coefficients was significant and were evenly
distributed between positive and negative.
In the bunches, 8 of the 16 correlation coefficients were nega
tiv e, with 3 being significant. Of the 8 positive correlation coeffi
cients, 2 were significant. When the correlation coefficients were
calculated for the bunches as a whole, (within each cross), 3 of the
4 correlations were negative and one was significant. The positive
correlation was significant.
When the correlation coefficients were calculated for the 5
transplanting methods, 3 out of 4 correlation coefficients were nega
tiv e , with one being significant. The other correlation was positive
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and significant.
3. Mean diameter of stalks in the stool and brix. In the single
plantings, all 4 correlation coefficients were negative and not signi
ficant.
In the bunches, 10 of the 16 correlation coefficients were
negative, with 4 being significant. Of the 6 positive ones, 2 were
significant. When the correlation coefficients were calculated for
the bunches as a whole (within each cross), 3 out of 4 were negative,
with one being significant. The only positive correlation was signi
ficant .
When the correlation coefficients were calculated for the 5
transplanting methods 3 out of 4 were negative, one being significant,
and the positive one was significant.
4. Millable stalks and brix. In the single plants 3 out of 4
correlations were positive, with one being significant. The negative
correlation coefficient was not significant.
In the bunches, 8 of the 16 correlation coefficients were
negative, with 2 being significant. Of the 8 positive ones, 2 were
significant. When the correlation coefficients were calculated for
the bunches as a whole (within each cross), 2 of the 4 were negative,
one significant, and of the 2 positive ones, only one was significant.
When the correlation coefficients were calculated for the 5
transplanting methods, 2 out of 4 were negative and significant and
of the 2 positive ones, none was significant.
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5. Suckers and brix. In the single plants 3 of the 4 correla
tion coefficients were negative, with one being significant. The
positive one was not significant.
In the bunches, 9 of the 16 correlation coefficients were
negative with only one being significant. Of the 7 positive ones,
only 2 were significant. When the correlation coefficients were
calculated for the bunches as a whole (within each cross), 3 out of
4 were positive and not significant. The negative one was not .
significant.
When the correlation coefficients were calculated for the 5
transplanting methods, 3 out of 4 were positive, none being signi
ficant, and the negative one was not significant.
6. Height and brix. In the single plants 3 of the 4 correlation
coefficients were positive, with one being significant. The negative
one was not significant.
In the bunches 7 of the 16 correlations were negative, with one
being significant. Of the 9 positive ones, 5 were significant. When
the correlation coefficients were calculated for the bunches as a
whole (within each cross), 3 out of 4 were positive, with 2 being
significant. The negative one was not significant,
When the correlation coefficients were calculated for the 5 trans' planting methods, 2 out of 4 were positive and significant and none of
the 2 negative ones was significant.

In the clonal plots, either in singles or in bunches as a whole
(within each cross), stand and brix were positively correlated in 5
out of 8 c a se s, with 2 being significant, and negatively correlated
in 3 c a se s, with one being significant. Mean diameter of stalks
in the stool and brix were negatively correlated in 7 out of 8 cases
with one being significant, and the one positive correlation was
significant. The number of millable stalks and brix were positively
correlated in 5 out of 8 c a s ^ /, with 2 correlations being significant.
t

Of the 3 negative correlations one was significant. Height and brix
were positively correlated in 6. out of 8 cases with 3 being significant.
The 2 negative correlations were not significant.
•••,

In the clonal plots, either in singles or in bunches as a whole
the characters, stand, mean diameter of stalks in the stool,number
of millable stalk s, and height of the average millable stalks were
positively associated with brix in 17 out of 32 cases with 8 being
significant, while they were negatively correlated in 15 of 32 cases
with 5 being significant. None of the correlation coefficients were
large enough to be of practical importance.
Correlation Coefficients between the Field
Nursery and the Clonal Plots
The effectiveness of selection in the field nursery, in 4 crosses
and 5 transplanting methods, for the characters, stand, diameter of
the selected stalk, mean diameter of stalks in the stool, and brix,
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is shown in Table 14. This was determined through the correlation
coefficients calculated for each character in the field nursery and in
the clonal plots.
1. Stand. In 17 of 20 cases the correlation coefficients were pos
itiv e, with 9 being significant, and the 3 negative ones not significant.
2. Diameter of the selected stalk. In 15 of 20 cases the corre
lation coefficients were positive, with 9 being significant. Of the 3
negative ones, none was significant.
3. Mean diameter of stalk s. In 17 of 20 cases the correlation
coefficients were positive, with 11 being significant. Of the 3 nega
tive ones, none was significant.
4. Brix. In 16 of 20 cases the correlation coefficients were
positive, with 8 being significant. Of the 4 negative correlations,
none was significant.
When the correlation coefficients were calculated for these 4
characters in all the crosses, within each transplanting method, all
but 2 were significant and positive. Exceptions were for brix in the
bunches with 3 seedlings, and for diameter of the selected stalk in
the bunches of 10, which were positive but not significant. The corre
lation coefficients were large enough to be of practical importance
only for stand in the single plants, and for mean diameter of stalks
in the stool in bunches with 2 and 10 seedlings„
These high correlation coefficients are important from two points
of view.
First, they indicate the degree of importance of the correlation
of these characters from one year to another.
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Table 14. Correlation coefficients (r) for stool and stalk character
in 4 crosses between seedlings stools in the field nursery
and the clones derived from them and grown in the clonal
p lo ts•
Crosses
I

n

m

IV

All
crosses

Single planting
Stand
DSS 1 /
MDSS
Brix

%/

0.620**
0.107
0.259*
0.265*

0.375** 0.474** 0.206
0,026
0.285** 0.196
0.456** 0.346** -0.112
0.264*
0.205* -0.021

0.441**
0.304**
0.395**
0.239**

•0.148
■0.216
0.130
0.516**

0.442*
0.365*
0.567**
0.173

0.439*
0.524**
0.250
0.109

0.243
0.440*
0.420*
0.302

0.298**
0.316**
0.447**
0.319**

0.420*
•0.144
0.393
0.423*

0.180
0.580**
0.256
-0.062

0.414**
0.477**
0.382**
0.165

0.074
0.613**
0.764**
0.318

0.265*
0.396**
0.397**
0.099

0.505**
•0.039
0.137
0.157

-0.259
0.498*
0.102
0.307

0.228
0.218
0.085
0.188
0.467** 0.268
0.282* -0.109

Bunches of 2
Stand
DSS
MDSS
Brix
Bunches of 3
Stand
DSS
MDSS
Brix
Bunches of 5
Stand
DSS
MDSS
Brix

0.351**
0.262*
0.325**
0.236*

Bunches of 10
Stand
DSS
MDSS
Brix

0.558**
•0,129
0.585**
0.157

0.192
-0.387
0.401** -0.498
0.495** 0.174
0.601** -0.281

J/D iam eter of selected stalks.
2/Mean diameter of stalks in stool.

0.275
0.201
-0.019
0.544**

0*367**
0.231
0.454**
0.332*
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Second, these high correlation coefficients would indicate
difficulty in the selection process, because of the association between
characters •
Of much significance are the correlation coefficients for all
cro sses, as calculated for the 5 transplanting methods, which were
significantly positive for stand in the bunches with 2, 3, 5, and
10 seedlings in both the field nursery and clonal plots.
Positive significant correlations were expected for all clones
selected from the single transplanting method. Here each selected
stool in the field nursery originated from a single seedling, and the
stalk that was selected and replanted in the clonal plots was of the
same genetic makeup as the seedling that produced the stand from
which it was selected. But in the bunches, the stand of the stool
from which the first choice cane was selected was a composite; of
stalks from the surviving seedlings in the bunch, and therefore, the
stand of the first choice selection in the clonal plots was not ex
pected to be highly significantly correlated with the stand of the
stool in the field nursery. A possible explanation for these positive,
(4) significant correlation coefficients for stand in the bunches,
may be found in the data presented earlier. These data showed
that the bunch plantings tended to be better in stand than the single
planting, and that in the stools from which selections were made in
the bunches of 2, 3, 5, and 10 seedlings, 11 per cent had 2 stalks
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of the same phenotype, 42-43 per cent had 3 stalks of the same
phenotype, and 45-57 per cent had 5 stalks of the same phenotype.
However, 2, 3, or 5 stalks of the same phenotype per each
stool selected in the bunches of 2, 3, 5, and 10 seedlings, should
not account for the high correlation coefficients, unlessi.it were
assumed that the best seedling in the bunch was the one with the
greatest ability to stool. If this were the c a se , then the first
choice selections from the bunches should have equal'or better
stands than the first choice selections from single plants, in the
clonal plots.
The analysis of variance for stand in the clonal plots indicated
that the stand did not vary significantly, but the "t te st" indicated
in 12 of 16 comparisons (with 10 being significant) that the stands
were better in the selections from bunches.
To determine (for all crosses) if there was any difference in re la 
tion to stand, diameter of the selected stalk, mean diameter of stalks
in the stool, and brix, between the first choice canes selected from
the single transplanting method and those selected from each of the
>

bunch transplanting methods, the "t test" was applied to the data from
the clonal plots and the results are shown in Table 15,
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Table 15, Comparisons by the "t test" of 4 characters of first choice
selections from single planting, with the first choice
selections of 4 bunch plantings. Data include all 4
crosses.
Mean
t value indicating difference
Characters and transplanting
difference
in favor of:
methods compared
Singles
Bunches
Stand
Singles
Singles
Singles
Singles

v s.
vs.
vs.
v s.

Bunches
Bunches
Bunches
Bunches

of
of
of
of

2
3
5
10

-0.2
-0.3
-1.4
-1 .2

4.17**
5.55**
27.45**
19.35**

Diameter of Selected Stalk
Singles
Singles
Singles
Singles

v s.
v s.
v s.
vs.

Bunches
Bunches
Bunches
Bunches

of
of
of
of

2
3
5
10

1.26
1.33
-0.09
0.64

22.10**
17.50**
1.52
10.16**

Mean Diameter of Stalks in Stool
Singles
Singles
Singles
Singles

v s.
vs.
vs.
v s.

Bunches
Bunches
Bunches
Bunches

of
of
of
of

2
3
5
10

0.64
-0.07
-1.81
-1.04

13.06**

vs.
vs.
vs.
v s.

Bunches
Bunches
Bunches
Bunches

of
of
of
of

2
3
5
10

0.24
0.51
1.28
0.07

8.57**
13.42**
47.40**
7.00**

1.01
34.15**
19.26**

Brix
Singles
Singles
Singles
Singles

The data in Table 15 indicated that selection in bunches had
statistically a definite advantage over singles in relation to stand
of the selected clones . Selection in singles had statistically a
definite advantage over bunches in relation to diameter of the
selected stalk, but that this advantage is not definitely in favor
t

of singles in relation to mean diameter of stalks in the stool.
In relation to brix the advantage is statistically definitely in
favor of single transplanting method.

SUMMARY AND CONCLUSIONS
A population of 18,000 seedlings from 4 crosses combining 7
clones of sugarcane were transplanted singly and in bunches of 2,
3 , 5 , and 10 seedlings to the field.
Survival rates of the seedlings were determined after trans
planting in the greenhouse, and at selection time in the field
nursery.
These counts showed that the highest rate of elimination of
seedlings occurred in the greenhouse, and was in direct relation
to the number of seedlings per method of transplanting.
Most seedlings that survived in the greenhouse survived in
the field nursery although not all the survivors produced stalks of
selectable size by the time of selection in the field nursery.
On the basis of the survival rate of the seedlings transplanted
individually and in bunches of 2, 3, 5, and 10 seedlings, it was
concluded that not more than 3 seedlings be used in a bunch.
In the field nursery, when the selection percentages were
calculated on the basis of h ills, the singly transplanted seedlings
gave the lowest selection percentage, and the bunches of 5 seedlings
gave the highest; but when these selection percentages were calcu
lated on the basis of the total number of seedlings involved in each
69
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transplanting method, the individually transplanted seedlings gave
the highest selection percentage, and the bunches of 10 seedlings
gave the lowest selection percentage, with the bunches of 3 seedlings
giving the intermediate selection percentage between these two ex
trem es.
The frequency of stalks of the same phenotype as the best
stalk in each selected stool from the bunch transplanted seedlings
in the field nursery, was determined by the identification of each
plant grown in the clonal plots. These plants came fromjhree
groups of canes selected from the original ones in the ^field nursery:
(a) 169 selections from single stools and 291 selections from bunches.
These are referred to as first choice selections to differentiate them
from those given below and referred to as second choice selections;
(b) 800 plantings of single canes taken-at random; (c) from the same
bunches from which the best appearing stalk was selected four more
(291 x 4 = 1,164) stalks considered next in quality were selected and
planted individually in the clonal plots.
On the basis of the results of the comparison of 291 first choice
selections with 1,164 second choice selections it was concluded that
of the selected bunches in the field nursery, 11 per cent had 2 stalks
of the same phenotype, 42-43 per cent had 3 stalks of the same pheno
ty p e, and 45-57 per cent had 5 stalks of only one phenotype, which
were assumed to be from one seedling.
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In the clonal p lo ts, when the selection percentages for 5 differ
ent transplanting methods were calculated for the first and second
choice selections, the bunches of 5 seedlings gave the highest
selection percentage in the first choice selections, while the
bunches of 3 seedlings g^ve the highest selection percentage in the
second choice selections.
In the clonal plots the selection percentage for the random
planting (second choice selections) of singly transplanted seedlings,
was roughly equivalent to the selection percentage for this planting
method in the field nursery. This meant that in the field nursery
there were left as many good canes as were taken. Based on these
selection percentages and the number of seedlings involved, it was
concluded that the selection criteria in the field nursery must be so
broadened as to enable it to produce 4.6 times as many clones as
were actually selected.
The analysis of variance for data from the field nursery showed
that the 5 transplanting methods did not have any effect on stand (the
number of stalks per stool). However the bunching of seedlings in
10*s had a significant and highly significant (positive) effect on the
diameter of the selected stalk and on the diameter of stalks in the
stool, respectively. The brix (the total soluble solids in the juice)
of the stalks of the selected stools, was highly (positive) affected
by the bunch transplanting methods.
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Comparisons by the "t test" were made between the first and
second choice selections. These comparisons were made for all of
the 5 transplanting methods in relation to the characters stand,
mean diameter of stalks in the stool, brix of the selected stalk and
the height of the average millable stalk in the stool. These tests
■* «

showed that the first choice selections did not hold a definite advantage over the second choice selections, with the exception of the
mean diameter of stalks in the stool. This was interpreted as
meaning that in the process of selection in the field nursery, the
seedlings that were overlooked, were as good as the ones that were
selected.
Correlation coefficients for brix of the selected stalk, and 6
characters, namely, stand, diameter of the selected stalk, mean
diameter of stalks in the stool, number of millable stalks in the stool,
number of suckers (that portion of the stand that had not reached the
millable stage) in the stool, and height of the average millable stalk
in the stool, were calculated for the data from the clonal plots. The
correlations of brix of the selected stalk with the first three charac
ters mentioned above were calculated for data from the field nursery.
The results showed that in the field nursery, brix of the selected stalk
was positively correlated with stand in 2 of 4 c a se s, none being signi
ficant. The two negative correlations were not significant. Brix of the
selected stalk was negatively correlated with the diameter of the

selected stalk in all 4 c a se s, with 3 being significant. Brix of
the selected stalk was negatively correlated with the mean diameter
of stalks in the stool, in 2 of 4 cases with one being significant.
The 2 positive correlations were not significant. None of the corre
lation coefficients were large enough to be of practical importance.
In the clonal plots, the correlation coefficients of brix of the
selected stalks with the 6 characters enumerated above, were
inconclusive.

*

The characters, stand, diameter of the selected stalk, mean
diameter of stalks in the stool and brix of the selected stalk, of the
seedlings selected from the field nursery, were correlated with these
same characters in the clonal plots. The results showed a positive
and significant correlation of these 4 characters from one year to
another.
The comparison of the 4 bunch transplanting methods, as a
whole, with the single method, showed that the bunching methods
tended to produce selections with better stands, while the single
method tended to produce selections with higher brix.
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